A in epilepsy have yielded contradictory results (I, 2), in a few cases a significant decrease in the incidence of grand ma1 seizures has been noted (2) . This improvement in the clinical status of the patients was apparently due to a retention of Na in the body, and a loss of K (3). Spiegel (4) administered desoxycorticosterone to rats but failed to observe a change in electrical stimulation. On the other hand, a growing the convulsive threshold to body of evidence indicates that the brain excitability of rats may be altered in a predictable manner by changes in the electrolyte balance of the body. Swinyard (5) has found a positive correlation between extracellular sodium concentration and electroshock seizure threshold in experimentally hydrated rats, and recent work in this laboratory (6) has demonstrated a lowered electroshock seizure threshold associated with low plasma Na levels in adrenalectomized rats. Evidence has also been presented which indicates that the refractory period following a major convulsion may be correlated with elevated plasma Na (7). In view of these observations it seemed desirable to reexamine the effect of desoxycorticosterone on brain excitability and to investigate the effects of excess Na, K, Ca and Mg.
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METHODS
Adult Sprague-Dawley male rats were used as experimental animals. Electroshock seizure thresholds (6, 8) and maximal seizure patterns (9) were determined by the standard methods of this laboratory.
Isotonic solutions of the salts used were injected intraperitoneally in the dosages indicated. After I hour, an interval found to be sufficient for the absorption of most of the fluid, the electroshock seizure thresholds were determined. The thresholds observed, expressed in milliamperes @A), were compared with control observations made 6 hours earlier. Maximal seizure patterns were also investigated before and I hour after the injection of the salt solutions. They were checked at so-minute intervals thereafter until the greatest change from normal was found.
Desoxycorticosterone acetate2 (DCA) was administered by the subcutaneous implantation of six q-mg. pellets per rat. The difference in weight of the pellets before implantation and after removal indicated that the mean amount absorbed was 1.6 mg/rat/day.
Samples of plasma and of brain were collected 23 to 31 days after the implantation of DCA pellets or I hour after the injection of salt solutions. They were prepared and analyzed for Na, K, May I949
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Ca, Cl and water by the methods in use in this laboratory (6) . Plasma samples were analyzed for Mg by the method of Kunkel, Pearson and Schweigert (IO).
RESULTS
The effects on maximal seizure pattern produced by the intraperitoneal injection of NaCl, RCl, M&Is and CaC& solutions and of modified Ringer's solution (PH 7.4) are illustrated in figure I . Each group of 3 columns shows the duration of the phases of maximal seizures in a single animal and is typical of the responses of IO to 25 animals treated similarly. The first column shows the control pattern, the second shows the pattern at the peak action of the injected salt, and the third column indicates the recovery of the control pattern. The injection of Ringer's solution had no effect on the seizure pattern. The injection of either NaCl or KC1 solution resulted in abolition of the tonic phase and prolongation of the clonic phase, whereas the injection of CaClz or MgCls solution caused abolition of the tonic extensor component without change in the total duration of the seizure. Table I presents the effects of the same salt solutions and of phosphate buffer on the electroshock seizure thresholds of normal rats. The injection of Ringer's solution again had no effect. Treatment with NaCl solution caused a 14 per cent rise in threshold, and CaClz solution caused a smaller but significant rise. The injection of KCl, MgCls or phosphate buffer resulted in a significant lowering of the threshold.
A summary of the observations made on the effect of DCA on the electroshock seizure thresholds of rats is presented in figure 2 . The thresholds of 22 control and 22 treated animals were followed over a period of 31 days. The initial threshold of both groups was 20.5 mu.
The controls showed no consistent change in threshold and on the final day had a threshold identical with that on the first day. The rats implanted with DCA pellets exhibited a progressive rise in threshold. This amounted to 14 per cent of the initial value in the first 2 weeks and an additional 5 per cent in the following 17 days. The threshold at the end of 31 days was thus nearly 20 per cent above the initial level and that of the control rats. Table 2 shows the observed concentrations of water and electrolytes in the brain cortices of normal and DCA-treated rats. At a time when the electroshock seizure thresholds of the treated animals were very si@ficantly elevated (23) (24) (25) (26) (27) (28) (29) (30) (31) days after the implantation of pellets) the concentrations of water, Na, K and Cl in the brains of these animals were the same as those of normal rat brains. Single samples, each representing the pooled brains of 4 rats injected with NaCl, KCl, CaC12 or MgCla solutions, were also analyzed and were found to contain normal amounts of Na, K, Cl and water.
Blood was collected from the rats showing the electroshock seizure threshold changes of table I or from strictly comparable animals. The results of the analyses of the plasma samples are shown in table 3. Only in the case of CaClz-injected rats was there a significant change in plasma water content.
In the DCA-treated animals, the plasma Na was elevated while the K and Mg were depressed to a signmcant extent. The intraperitoneal injection of NaCl solution caused a rise in plasma Na and a small but probably significant rise in Ca, with no change in plasma K or Mg concentrations.
The plasma Ca rose after the injection of CaC12 solution but there was no change in the concentrations of the other three cations. After the administration of KC1 solution there was a fall in plasma Na, a rise in plasma K, and, surprisingly, a rise in plasma Ca concentration.
The injection of MgCls solution resulted in a rise in the plasma Mg concentration accompanied by a fall in both Na and K concentrations.
DISCUSSION
With respect to their effects on maximal seizure patterns, the 4 salts, NaCl, KCl, CaClz and MgClz, fall into 2 groups. The chlorides of the 2 monovalent cations, which abolish the tonic phase of the convulsion, appear to share some of the properties of anticonvulsant drugs (I I). The chlorides of the 2 bivalent cations, however, abolish only the tonic extensor component and do not affect the total duration of the convulsion.
Since NaCl 'and CaClz raise the electroshock seizure threshold while KC1 and MgClz lower it, it is apparent that the effect of an intraperitoneally injected salt solution on the maximal seizure pattern is not correlated with its effect on the electroshock seizure threshold.
Earlier work done in this laboratory showed that the rat brain has a remarkable ability to preserve a normal content of Na and K under conditions of low plasma Na and markedly elevated plasma K (6). The work presented here indicates that the brain can likewise maintain normal concentrations of Na and K during treatment with DCA, when plasma Na is chronically elevated and plasma K decreased. This observation is in agreement with that of Hoagland and Stone (12) who, using similar analytical methods, found no change in brain Na and K following treatment of rats with DCA.
A discussion of the implications of this constancy of brain Na and K concentrations is beyond the scope of this paper.
Clearly, the decreased brain excitability of DCA-treated rats, indicated by the rise in electroshock seizure threshold, is not the result of changes in brain water, Cl, Na or K concentrations.
The same is undoubtedly true of the alterations in brain excitability produced by intraperitoneal injection of the 4 salt solutions. This is indicated by the fact that analyses of single samples of brain from the injected rats revealed no differences from normal. The explanation of the changes in brain excitability must lie elsewhere. It has been shown that changes in the degree of hydration produce corresponding changes in the electroshock seizure threshold of the rat (3). However, the changes in electroshock seizure threshold resulting from DCA treatment or the injection of salt solutions cannot be explained on this basis. Only the injection of CaC& solution, which raised the threshold, caused a significant difference in plasma water content, and in this case the increased water content would tend to lower, rather than raise, the electroshock seizure threshold.
It has already been shown (6) that no correlation can be made between plasma K concentration and electroshock seizure threshold. This is further emphasized by the fact that the plasma K was sign& cantly lowered in both DCA-treated and MgClz-treated rats. Since in the experiments reported here alterations in plasma Mg concentration were always accompanied by inverse changes in plasma Na, it is impossible to determine whether the plasma Mg concentration exerts any influence on brain excitability.
Changes in plasma Ca concentration, if not masked by changes in plasma Na, may affect brain excitability.
Of the factors tested, only the increased plasma Ca could account for the elevated electroshock seizure threshold of the CaClz-injected rats. It is also probable that the reduction in electroshock seizure threshold produced by the injection of phosphate buffer was due to a lowering of plasma Ca concentration.
Although changes in electroshock seizure threshold can be produced without alterations in plasma Na, it is apparent that in all situations examined here and in adrenalectomized rats (6) any variation of more than 3 mEq/l in plasma Na concentration is accompanied by a change in electroshock threshold. The plasma Na concentration thus appears to be an important factor in determining brain excitability.
Normal rats treated with DCA or injected with isotonic NaCl or CaClz solution have elevated electroshock seizure thresholds.
Rats injected with isotonic KC1 or MgC& solution or phosphate buffer show lowered thresholds for electroshock convulsions.
The injection of Ringer's solution produces no change in electroshock seizure threshold.
Alterations in maximal seizure pattern produced by injection of the salt solutions cannot be correlated with the effects on electroshock seizure threshold. The brains of rats treated for 23 to 31 days with DCA contain normal concentrations of water, Na, K and Cl. This is apparently also true of the brains of rats injected with NaCl, KCl, CaClz or MgClz solutions.
The changes in brain excitability produced by treatment with DCA or the 4 salt solutions can be correlated with changes in plasma Na or Ca concentrations.
An increase in plasma Ca, if not masked by a change in plasma Na, is accompanied by an elevation of the electroshock threshold.
Any change of more than 3 mEq/l in plasma Na is accompanied by a change of electroshock seizure threshold in the same direction. 
